This article compares the rate of self-sufficiency of selected types of meat (beef, pork, and poultry) in the Visegrad countries. The data are obtained from Eurostat and from national statistical offices of the Czech Republic, Slovakia, Poland and Hungary. The rate of self-sufficiency is evaluated for the time period 2003 -2013 and its results are compared to trade coverage ratio that indicates competitiveness of country in given commodity. Degree of self-sufficiency is an important indicator of country's ability to meet demand of domestic supply. From the obtained results, it can be concluded, that the situation in the Czech Republic with regard to self-sufficiency significantly deteriorated after EU accession, especially in the area of pork and poultry. The self-sufficiency for pork meat decreased to 57% and to 73% in the case of poultry. The situation is quite stable for beef. However beef creates only a small portion of the Czech consumption. A similar situation can be observed in Slovakia, its degree of self-sufficiency of pork and poultry declined down to 53% and 78% respectively. To cover production of poultry and pork from national resources in both countries, production would need to increase by millions of swine and chicken, which may be complicated with respect to existing infrastructure. The production of beef, poultry and pork is sufficient in Poland, production covers consumption. Selfsufficiency in beef increased above 400% mainly due to decline in beef consumption. Since 2009, self-sufficiency in pork has slightly risen and in 2013 it reached 117%. Consumption and production of poultry is on the rise, poultry become a substitute to beef; processing industry doubled its output between 2003 and 2013. Also Hungary, similarly to Poland, is able to cover domestic consumption by domestic production. The self-sufficiency in the case of poultry meat reach 170%, which is positively reflected in the trade balance. Between 2003 and 2013, the rate of self-sufficiency in pork meat fluctuates between 105 and 120%. The trade balance in beef is balanced and correlated with the degree of self-sufficiency moving slightly above 100%.
Introduction
Food self-sufficiency must be understood as the ability to cover all domestic consumption by domestic production. Therefore there exists efforts to avoid imports from other countries (Minot and Pelijor, 2010) . Policy makers put special effort to support local production, as national food self-sufficiency belongs to the strategic components of national security. Under socialism, food self-sufficiency belonged among the main priorities in Czechoslovakia, no matter economic or environmental costs (Orsilo, 2008) . A similar strategy (policy) has been applied in other socialist states -Bulgaria, Hungary, East Germany or Romania. Between 1970 and 1976 it is possible to track the gradual increase in the rate of self-sufficiency for meat and meat products in those countries (Tiraspolsky, 1980) . According to Stachowiak (1999) , self-sufficiency belongs among the internal factors of the state security and therefore it should be given sufficient attention. Stachowiak (1999) also defines 5 main factors that have a crucial impact on the self-sufficiency rate of a given country. The factors are economic, political, social, natural and environmental.
According to Barker (1976) , rate of self-sufficiency is to a large extent dependent on governmental policies that can directly affect behaviour of the market. Achieving food self-sufficiency through policy actions usually brings significant budgetary costs that may be a limiting factor for the further development of the country (Nasko, 1989) . Some governments apply the policy of encouraging the consumption of locally produced foodstuffs in order to promote the local economy and thereby contribute to the sustainability of agriculture and access to food for the general population (Morrison et al., 2012) .
Currently Visegrad countries are part of the European Union, therefore they are required to comply with the rules of the Common Agricultural Policy, which among other things aims to maintain food self-sufficiency of the EU as a whole.
There are long-term theoretical discussions, whether food self-sufficiency strategy is useful for achieving food security. From this perspective, it is interesting to compare different countries and their potential of agriculture. Kazuo (2008) states, how many persons may be fed from one hectare of agricultural land and he finds significand differences among countries. For example, Australia can feed 0.1 person from 1 hectare; USA -0.8; France -2.9; Germany -4.5; Japan -10.5. The diversity in agricultural potential is given by amount of subsidies that are distributed among farmers. In Europe, farm income is generated by 50% from subsidies, while in Japan subsidies generate only 20% of farm income. Price support and area payment are one of the main components of the Common Agricultural Policy of the EU. Its introduction resulted in significant reduction of imports of many agricultural products (Demekas et al., 1988) .
According to Warr (2011) , protectionist policy including tariffs, quantitative restrictions or intervention support increases food sovereignty, but at the expense of food security for the poorest residents as their food expenditures are an important item of family budgets. For this reason, it is preferential to increase food sovereignty of the state by increasing agricultural production, which is limited by efficiency of production. Therefore it is necessary to ensure permanent food production, thus ensure greater self-sufficiency and reduce number of people suffering from insufficient amount of basic food (Azani et al., 2011) .
According to the Food and Agricultural Organisation (FAO, 2006) , 850 million people suffer from the lack of basic food, despite the fact, that there is enough potential to feed world's population from global agricultural production. Redistribution of food among various continents belongs among the main problems of today's society (Grofova and Srnec, 2012) . The worst situation can be observed in Sub-Saharian Africa, South Asia and other developing countreis, where 30% of populaiton does not have enought food. To compare, in Europe only 3% of population does not have sufficient access to food. Agricultural land covers 4,973 million ha (approximately 32% of the Earth surface in 2008); it represents about 0.65 ha of agricultural land per one person (Lyuri, 2008) .
The growth of food demand is not only caused by growth of population but also by increasing income. Both factors play important role and will determine future food demand (Dyson, 1999; Kydd et al., 1997; Rask, 1991) .
The discussions about the future needs of food concludes, that among other factors (poverty, land availability, price of food), population growth will be the most important factor affecting the global increase in food production. Evans (2009) in his study concludes that climate change, water shortages and non-food land utilisation will largely prevent growth of food supply on the world markets. According to Evans (2009) increase in supply would not be sufficient response to upcoming challenges; he calls for creation of a sustainable and fair production and distribution system of food in the world.
International Food Policy Research Institute Study (von Braun, 2007) stresses that food supply problems will be mainly determined by increase of income in low-income countries (China, India, etc.). Pingali (2006) analysed significant changes in Asian diet; Asian nutrition decisions are converging to decisions taken by consumers in Western developed countries (impact of globalisation). Aforementioned authors expect increasing consumption of general food, but Kearney (2010) expects especially increase in consumption of meat, as per capita consumption in emerging economies was one third of per capita meat consumption in developed countries of the rich North (Delgado, 2003) . Increasing demands of the population will not have impact only consumption and production, but at the same time it will result in increase in the international trade in meat. Accessing meat consumption may also result in limited availability on the world markets, especially in the periods of geopolitical or natural disaster crises. For this reason, question of national food self-sufficiency becomes up-to-date topic.
This article aims at self-sufficiency development analyses of Visegrad countries after EU accession in mostly consumed types of meat. According to Svatos et al. (2013) , agricultural production in Visegrad countries was significantly affected during the period 1993 -2010. Meat production was reduced in Czech Republic (Belova et al., 2012; Gebeltova, 2012) and the Czech Republic is not self-sufficient in aggregated meat production (Svobodova, 2014) . Also in Hungary and Slovakia meat production declined, while increased in Poland (Bielik et al., 2014) . As Kotyza and Slaboch (2014) observed, EU accession influenced self-sufficiency of a country in selected field crops. Therefore it is expected that significant changes may also occur in the meat market.
Materials and methods
Aim of this article is to analyse rate of self-sufficiency development in beef, pork and poultry meat in the Czech Republic, Hungary, Poland and Slovakia (so called Visegrad countries). The rate of self-sufficiency is analysed between 2003 and 2013, based on the data from national statistical offices (CZE -CSU; HUN -KSH; PL -GUS; SVK -SU SK).
According to Staatz (1991) there are several options of explanations of national self-sufficiency calculations in a certain commodity. Calculations could be based on the following possibilities: (1) complete specification of commodity (cultivar, class, place of cultivation, manner of cultivation, use of fertilisers etc.). It is the most accurate method; (2) use of only a specified commodity with respect to species (e.g. rice); (3) use of a wide category of goods (e.g. cereals) containing several commodities mutually complementing one another (as a possible substitute). Here the self-sufficiency policy strives to achieve equation between domestic supply and efficient demand for a wide class of goods while allowing export or import of particular commodities in the given group.
In this article has been applied approach no. 2 -use of specified commodity. Only selected meat categories, that are consumed the most, are selected. Other kinds of meat are only supplementary to main meat types -beef, poultry and pork. Among self-sufficiency, there are other indicators taken into consideration -intensity of production (heads of livestock per capita), slaughter production per capita and foreign trade coverage with life animals, meat and meat products, indicated both in value (EUR) and volume (kg). The calculation of the indicators is carried out according to the following formulas: Formula 1. Rate of self-sufficiency = (domestic production / consumption) × 100 (%) (Lohoar, 1981) Formula 2. The intensity of production = number of animals (pieces) / population of the country (pcs*head -1 ) Formula 3. Per capita meat production = carcases production (kg) / population of the country (kg*head -1 ) Formula 4. Trade coverage = (export / import) * 100 (%) (OECD, 2005) .
The structure of the article matches the structure of the used formulas. The results are divided into 3 main parts, while each part is dedicated to one type of meat. In each part self-sufficiency, intensity of production, meat production per capita from slaughterhouses (processed) and trade coverage (TC) are calculated based on values and volumes. Domestic production and slaughter production was defined in the weight of carcases.
Cattle carcases are defined as the whole body of a slaughtered animal after bleeding, evisceration and skinning, without head, legs, abdominal and genital organs, without the udder and tallow.
Carcases of pigs are body of slaughtered pig, bled and eviscerated, without tongue, bristles, hooves, genital organs, flare fat, kidneys and diaphragm.
Poultry carcases are defined as a body that is plucked and gutted, without head, feet, necks, hearts, liver and stomach. Different indicators are calculated based on the values of domestic production and consumption (based on national commodity balances, weight in carcases), exports and imports are based on values provided by statistical offices (weight of traded items), number of animals and number of inhabitants are published by the Eurostat.
The trade coverage (TC) indicator was calculated from foreign trade statistics, defined by foreign trade nomenclature that is expressed in euros and kilograms. Analysed period range from 2003 to 2013, data are gathered based on HS 4 system. Trade in beef covers HS 0102 (life bovine animals), 0201 (meat of bovine animals, fresh or chilled) and 0202 (meat of bovine animals, frozen), trade in pork covers HS 0103 (live swine), 0203 (meat of swine, fresh, chilled or frozen) and 0209 (pig fat, free of lean meat). Poultry meat covers categories HS 0105 (live poultry) and 0207(meat and edible offal, of the poultry).
Trend functions were determined using Statistica software. Time period was defined as independent variable (x), determined by values in analysed years. For individual functions was calculated also coefficient of determination (R 2 ) and p-value. Calculations were performed in StatSoft's Statistica and Microsoft's MS Excel.
Results and discussion

Beef meat
The Figure 1 presents that all countries are able to cover domestic consumption by domestic production as rate of self-sufficiency reach 100% and more. The Czech Republic, Hungary and Slovakia represents balanced results in terms of the analysed self-sufficiency (rate of self-sufficiency ranges from 106 to 130%), i. e. only small portion of the commodity needs to be exported/imported. Fluctuations are caused by changes in consumption and production in individual years. In 2013, consumption of beef was 7. Fall in consumption was analysed by several Polish authors (Konarska et al., 2014; Kosicka-Gebska et al., 2010; Mroczek, 2009) . They all defines 2 main reasons staying behind beef meat consumption decline. The first one is connected to Poland's accession to the EU. Borders were opened and export of Polish beef increased rapidly. Export practices resulted in increased price on the domestic market. In 2004, the price has increased by almost 27%. The second reason is connected to quality of meat sold. Despite its high price, it is difficult for consumers to buy beef of constant quality as quality of beef meat is hardly recognisable at purchase. Thus, mainly the price and quality of beef meat have forced consumers to substitute beef for pork and mainly for dietetic poultry. Table 1 presents basic trend characteristics. Looking more closely at the values in Table 2 , it is evident that CZ, HU and SK experienced a significant decrease in the amount of the slaughtered beef meat in kilograms per capita per year. Value of slaughter production decreased in Hungary from 3.9 to 2.28 kg (-41%) per capita and year, while total beef production (gained from beef meat balance) decreased only by 32%. In the Czech Republic, value of slaughter production fall from 10.5 kg to 6.16 kg (-41%) even though the overall beef production decreased only by 14%. Slovakia experienced far more critical situation. Amount of slaughtered meat felt from 5.8 to 1.76 kg per capita and year (-69%) between 2003 and 2013, even though total production fell only by 26%. Aforementioned facts indicates, that slaughterhouse production was significantly reduced in CZ, HU and SK after the EU accession. Since decline of slaughterhouse production is greater than the decline in total production, it can be assumed, that live animals are slaughtered abroad and export of live animals increased. The situation in Poland is vastly different, production expanded. Between 2003 and 2013, total production increased by 21%, while the production of Polish slaughterhouses increased by less than 5%. Thus it is possible to assume, that also in the case of Poland, foreign slaughtering capacities are used, domestic capacities are possibly not sufficient.
The following tables show results of trade coverage analyses. The Table 3 presents results of foreign trade in beef in monetary terms, while Future production of beef meat will be driven by effects of globalisation and liberalisation. European beef producers can exploit growth in demand in developing countries. On contrary, under current EU trade negotiation, EU producers will need to tackle with non-EU producers that will gain access to the European market (Smeets Kristkova and García Alvaréz Coque, 2015) . Therefore competitiveness of Visegrad beef producers will determine, whether country remains self-sufficient or whether it will become a net importer.
Pork meat
Pork meat consumption differs in the analysed countries. In 2013, per capita consumption was 40.3 kg in the Czech Republic, 30.9 kg in Slovakia, 35.5 kg in Poland and 24.5 kg in Hungary (2012). Degree of self-sufficiency for pig meat evince significantly differences in countries (see Figure 3 ). Poland and Hungary were able to cover domestic consumption by domestic production. In Poland, rate of selfsufficiency exceptionally felt below 100% in 2009, mainly due to the decrease in production that was caused by unfavourable price conditions in previous years. After EU entry, Hungarian self-sufficiency oscillates between 105 and 120%. Even if the Czech Republic evince the highest per capita consumption, similarly to Slovakia, after EU accession Czech and Slovak sufficiency in pork meat felt mainly due to fall in bred animals (-1.4 million heads in CZ) that was caused by declining producer prices and growth in the prices of all inputs (Maly, 2013) and also due to the low competitiveness of production (Basek, 2010) and processing industry (Basek and Doucha, 2010) . In 2013, Czech Republic covered only 53% while Slovakia 56% of consumption from national sources. The significant decrease was caused mainly by decline in production at relatively stable or slightly declining consumption.
In the Czech Republic consumption of pork is gradually reduced and replaced by other kinds of meat, but still holds an unrivalled position in the Czech diet. Total consumption decreased from 599 ths. tons (2003) The Figure 4 indicates how many pigs are allotted to 1 inhabitant. The results show that all countries experienced fall of production intensity over last decade. In 2012 and 2013 intensity of production in Hungary and Poland was very similar, accounted 0.3 pig heads per capita. Until 2011, production intensity felt in CZ, but since 2011 it has slightly increased from 0.142 up to 0.147. The lowest production intensity is observed in Slovakia, descending trend has not stopped, in 2013 it was bred about 0.055 pig heads per capita.
Competitiveness of the pig production sector (see trade coverage) is projected into slaughter and meat processing. If the production competitiveness is low, most probably problems of slaughter industry could be observed. The development of the slaughter industry is assessed from the perspective of per capita performance (Table  6) , that illustrate performance of the slaughterhouse industry in all Visegrad countries. Pork slaughterhouse production per capita decreased in Poland by 20%. This value corresponds to decrease of total production (-17%) that is replaced by imports of live animals. In Hungary, total slaughter production per capita felt from 50 kg down to 33.98 (-33%), while the total production was determined by the reduction in the number of pigs by 1.9 million heads, which led to reduction of total production by 150 ths. tones (-28%). In the Czech Republic, per capita slaughter production felt by 51%, It was caused mainly by reduction in total production (-280 ths. tones; -48%) and also by growth of population (+ 250 ths. inhabitants, +2.3%) The fastest drop in slaughter production experienced Slovakia (-72%), influenced by decline of pig population and total production, which was reduced from 181 ths. tons (2003) to 75 ths. tons (2013; -58%). Considerable difference between drop in slaughter production and total production indicates, that live animals need to be processed outside the country. Between 2009 and 2013, total weight of the exported live pieces increased in Slovakia (+ 103%), Hungary (+ 71%) and the Czech Republic (+ 37%), while exported weight declined significantly in PL (-63%). For each of the countries, foreign trade in pork products was analysed through trade coverage indicator (Table 7 and breakthrough was the entry into the EU, when the indicator decreased sharply (from 528% to 142%, respectively from 390% to 137%). In the case of Poland, the TC indicator was highly volatile over the decade. If, however, the balance of trade is compared in volume and value, it is necessary to express, that volume based TC ratio achieve better results. Based on available data it is possible to state that Poland imports quality and more expensive pork. The largest price difference can be observed in HS 020311 category (meat fresh or chilled -carcases and half-carcases) and HS 0103 category (live swine); i. e. categories that contribute to imports by almost 45%. Declared import price was by 0.26 and 0.64 EUR*kg -1 higher compared to exports. With regard to the structure of the foreign trade, it is possible to conclude that Poland imports mainly live pigs and chilled products, both contribute by 93% to imports. On the other hand a significant part of export (40 -45%) was formed by other frozen products (HS 020929) in 2013. Live animals were exported in fractional amount of about 2% both in volume and value terms. Trade coverage results presents that the Czech Republic is a net importer of pork both in monetary and volume terms. Import of pork distinctly exceeds export over the whole decade. 
Poultry
Poultry meat consumption differs in Visegrad countries. In 2013, the per capita consumption was 24.3 kg in the Czech Republic, 16.9 kg in Slovakia, 26.1 kg in Poland and 25.4 kg in Hungary (2012). The rate of self-sufficiency for poultry is depicted in the Figure 5 . In the Czech Republic, the self-sufficiency rate decreased from 92% to 73% between 2003 and 2013. Domestic production is down by 70 ths. tons; -22%), even though domestic demand remains approximately at the same level; i. e. it fluctuated between 329 and 340 ths. tons. To maintain domestic selfsufficiency in chicken meat, it would be necessary to secure slaughter of additional 46 million broilers. A similar situation can be observed in Slovakia, its self-sufficiency in poultry meat was reduced from 84% to 70% between 2003 . Between 2003 , domestic production fell by 18 ths. tons (-15%), while domestic consumption remained relatively constant. After 2009 rate of self-sufficiency is widely volatile and fluctuates between 69 and 92%. The variation is caused by fluctuations in the consumption of poultry, ranging from 82 to 104 ths. tons annually. To secure Slovakian domestic demand by national production, it would require to secure additional slaughter of about 11.5 million broilers.
The situation is vastly different in Poland and Hungary. Self-sufficiency rate in these countries was above 100% throughout the whole monitored period, i. e. national consumption is secured and additionally has growing character over the years. In Hungary, growth of sufficiency is caused by faster decline in domestic consumption than in domestic production. The decline in consumption is rather caused by evolving dietary habits with reduction in meat consumption, rather than substitution of poultry by other kind of meats. Self-sufficiency, therefore grows mainly thanks to declining consumption. Poland was the only country, which experienced increase in production of poultry meat as well as increase of its consumption. National production grew faster. While consumption increased by 38% between 2003 and 2013, mainly as a substitute of beef, production has nearly doubled and surpluses were exported. Table  9 presents basic trend characteristics of poultry self-sufficiency. Figure 6 presents intensity of poultry production -number of poultry heads per capita. In 2013, the highest stock density is observed in Hungary (3.8 heads p. c.), followed by Poland (3.4 heads p. c.). Although development over last decade was relatively volatile, stocking density has negative trend and its further reduction in pieces could be expected, while amount of population remains more or less constant. Fast growth of production in Poland (almost doubled) is not reflected in amount of heads per capita. Therefore authors can assume, that weight of average animal increased as well. Situation in the Czech Republic and Slovakia is alike. Both countries experienced decline, in 2013 they both approached 2 heads per capita. But while amount of bred pieces falls, consumption is relatively constant.
Values of slaughter production per capita are presented in 26.5 kg in 2013 (+34%) . But increase in poultry consumption cannot fully explain increase in national production that has nearly doubled (+97%). Therefore second factor -competitiveness -needs to be examined. The trade coverage analyses prove high competitiveness of poultry production and processing industry. This fact can be also supported by increase in volume of imported live animals, it increased from 3.3 ths. to 71.1 ths. tons, the highest increase was observed in imports of matured animals, i. e. animals that are almost ready for slaughter operations. The trade coverage analyses undoubtedly demonstrates that Hungary and Poland gained competitive advantage over the Czech Republic and Slovakia (see Table 11 and 12), as they reach positive trade balance both in volume and value terms. Both countries are characterised by high export, which considerably exceeded imports. 
Conclusions
Results of this article assessed the level of self-sufficiency in four Visegrad countries, as well as analysed other additional indicators and information available from national statistical authorities and Eurostat -production intensity, slaughter production per capita and trade coverage. The results indicate how different can be situation in neighbouring countries with comparable historical development. The Czech Republic reached self-sufficiency only in beef; rate of self-sufficiency was above 100% for all monitored years. Increasing tendency has been described after 2010. The situation has changed rapidly after the EU accession with respect to pork and poultry meat. Self-sufficiency in pork was determined by reduction in animal husbandry which led to rising position of poultry imports (both in volume and values). Consumption of pork is stabilised and fluctuated between 555 -599 thousand tones annually. However, production for the period decreased to 282 thousand tones. It resulted in self-sufficiency of 57%. To cover domestic consumption, pork industry would need to increase production by approximately 1.5 million pig heads. With existing capacity and infrastructure, such increase seems to be unreachable. Poultry industry can be found in very similar situation. In 2003, Czech poultry consumption could be covered from national resources. Over the decade this indicator fell down to 73%. Domestic production is down by 70 ths. tons, while domestic consumption ranged from 329 and 340 ths. tones. The main factor, as in the case of pork meat, is a sharp decline in processing capacity, which leads to the need to export live animals instead carcases or processed products. Whereas the average Czech eats the largest amount of meat in the Visegrad group, lack of processing capacities for poultry and pork products may result in future strategic problems.
In Slovakia, beef production is on sufficient level that can cover local consumption. The situation is more critical in pork and poultry. Production of pork covers only one half of consumption; to cover the gap, pork industry would need to increase production by approximately 650 ths. In Poland, the rate of self-sufficiency in beef is very high, in 2013 it reached 416%. Main growth of self-sufficiency occurred after 2009 and was mainly driven by fall in domestic consumption (consumption in 2013 reached 30% of consumption in 2003).
Poland achieved a positive trade balance both in value and volume terms. Exports of beef exceeds imports more than 10 times in volume, while in some years exports exceeded imports more than 20 times in value. This suggests that Poland exports rather processed beef meat. Pork production covers Polish consumption, with the only exception in 2009, when self-sufficiency fell slightly below 100%. Self-sufficiency in poultry has evinced increasing trend. During the reporting period, production almost doubled, consumption was influenced by fall in beef consumption and poultry became a substitute. Poland also recorded a significant increase in imports of live animals and exports of chilled or frozen meat or meat products. Poland is price competitive, its average annual export prices (HS6) were the lowest among other Visegrad countries. Competitiveness of poultry processing is obvious.
Hungary is self-sufficient in all analysed meat types. Production covered 106 -130% of beef consumption, but for the last decade, the sufficiency has downward sloping direction. Therefore it is not clear, whether Hungary will remain sufficient also in the future. But observed oscillation is caused by fluctuation in consumption and production over the years. Self-sufficiency in pork meat also evince oscillation between 105 and 130%. From all Visegrad countries, only Hungary experienced positive foreign trade balance in pork, both in value and volume terms. Although trade coverage sharply decreased after EU accession, Hungary still report positive trade balance, mostly generated by exports of other frozen products. Self-sufficiency in the case of poultry meat has upward sloping character, even thou production is on decline. But fall in domestic consumption is faster than fall in domestic production, so it results in rise of sufficiency. Compared to other countries, Hungary diversify its poultry production as producers not only breed Gallus domesticus species, but value of processed meat exports is also created by trade with turkey, ducks or geese.
